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[0134] CLAIMS 

1 . A low dispersion interleaver assembly comprising: 

a first interleaver having a plurality of birefringent elements; 
a second interleaver having a plurality of birefringent elements; and 
wherein the angular orientations and phase delays of the first interleaver and the second 
interleaver are configured so as to cooperate to provide a dispersion vs. wavelength curve wherein 
each dispersion value thereof is approximately opposite in value to a dispersion value at the same 
wavelength for the second interleave^ so as to mitigate dispersion in the interleaver assembly. 

2. The low dispersion interleaver assembly as recited in claim 1 5 wherein the angular 
orientations and the phase delays of the birefringent elements are selected from the groups listed in 
the table: 

Table III 



First Stage 
Phase Delavs 


First Stage 
Orientations 


Second Stage 
Phase Delavs 


Second Stage 
Orientations 


F + 2mi 7i, 
2r + 2m 2 n 9 
2T + 2m 3 7C 




F + 2k, tc, 
2P + 2k 2 7i, 
2F + 2k 3 7i 


90°±<p i, 90°±9 2 , 90°±9 3 (parallel component) 
90°±q> i, 90°±9 2 , 90°±9 3 (orthogonal component) 
where r - F = 2/ 


r + 2mi 7i, 
2T + 2m 2 7T, 
2T + 2m 3 7i 


9 U 9 2, 9 3 


F + 2k! 7C, 

2F' + 2k 2 7i, 
2T + 2k 3 n 


±<p !, ±9 2 , ±9 3 (parallel component) 
±q> i, ±9 2 , ±9 3 (orthogonal component) 
whereF-F = (2/+l) 


r + 2m i 71, 
2T + 2m 2 7i, 
2r + 2m 3 it 


q> i, 9 2 , 9 3 


2T + 2k 3 7i, 
2P + 2k 2 7i, 
T f + 2k t 7i 


90 o ±cp 3 , 90°±9 2 , 90°±9 , (parallel component) 
±9 3, ±9 2, ±9 i (orthogonal component) 
where r - F = 2/ 


r + 2m, 7i, 
2T + 2m 2 7i, 
2r + 2m 3 7i 


9 u 9 2, 9 3 


2F + 2k 3 7i, 
2r + 2k 2 7i, 
r + 2k, 71 


90°±q) 3 , 90°±9 2 , 90°±9 i (parallel component) 
±cp 3 , ±9 2 , ±9 j (orthogonal component) 
wherer-r = (2/+l) 


2F + 2m 3 7i, 
2T *+ 2m 2 7i, 
f + 2mi % 


9 3, 9 2, 9 i 


2F + 2k 3 7i, 
2T + 2k 2 71, 
F + 2kj 7i 


90°±9 3 , 90°±9 2 , 90°±9 i (parallel component) 
90°±9 3 , 90°±9 2 , 90°±9 i (orthogonal component) 
wherer-F-2/ 
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First Stage 
Phase Delays 


First Stage 
Orientations 


Second Stage 
Phase Delays 


Second Stage 
Orientations 


2Y + 2m 3 71, 
2r + 2m 2 7i, 
T + 2mi 7i 


9 9 2, 9 i 


2T + 2k 3 71, 
2r + 2k 2 7i, 
F + 2k, 71 


90°±(p 3 , 90°±9 2 , 90°±cp i (parallel component) 
90°±(p 3 , 90°±(p 2 , 90°±q> , (orthogonal component) 
wherer-r = (2/+l) 


2r + 2m 3 7i, 
2r + 2m 2 7i, 
T + 2m! 7i 


<P 3, (p 2, 9 1 


r + 2k, tc, 
2T + 2k 2 7t, 
2T + 2k 3 n 


90°±<p l5 90°±(p 2 , 90°±q> 3 (parallel component) 
±9 h ±9 2, ±9 3 (orthogonal component) 
where r - F = 2/ 


2T + 2m 3 7i, 
2Y + 2m 2 7i, 
T + 2mi 7i 


9 3, cp 2? 9 l 


T + 2k! 71, 

2T + 2k 2 71, 
2T + 2k 3 7i 


±9 i, ±q> 2? ±9 3 (parallel component) 

90 o ±q> i, 90°±cp 2? 90°±(p 3 (orthogonal component) 

wherer-r = (2/+l) 



wherein ml, m2, m3, kl, k2, k3 and 1 are integers (0, ±1, ±2, . . .). 

3 . The low dispersion interleaver assembly as recited in claim 1 , wherein the angular 
orientations and the phase delays of the birefringent elements are selected from the groups listed in 
the table: 

Table I 



First Stage 
Phase Delays 


First Stage 
Orientations 


Second Stage 
Phase Delays 


Second Stage 
Orientations 


r, 2T, 2r 


9 u 9 2, 9 3 


T, 2T, 2T 


90°±(p u 90°±(p 2 , 90°±9 3 (parallel component) 
90°±q> i, 90°±9 2? 90°±9 3 (orthogonal component) 


2T, 2T, T 


9 3, 9 2, 9 i 


2T, 2r, r 


90°±cp 3 , 90°±q> 2 , 90°±9 i (parallel component) 
90°±cp 3 , 90°±9 2 , 90°±9 i (orthogonal component) 


T, 2T, 2T 


9 u 9 2, 9 3 


2r, 2r, r 


90°±q> 3 , 90°±9 2 , 90°±9 i (parallel component) 
±q> 3 , ±<p 2 , ±9 i (orthogonal component) 


2r, 2r, r 


9 3, 9 2, 9 i 


r, 2r, 2r 


90°±q> i, 90°±9 2 , 90°±cp 3 (parallel component) 
±q> u ±<p 2? ±9 3 (orthogonal component) 
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4. The low dispersion interleaver assembly as recited in claim 1, wherein the angular 
orientations and the phase delays of the birefringent elements are selected from the groups listed in 
the table: 



Table II 



First Stage 
Phase Delays 


First Stage 
Orientations 


Second Stage 
Phase Delays 


Second Stage 
Orientations 


T + 2mi 7t, 
2T + 2m2 7t, 
2T + 2m 3 n 


9 i, 9 2 , 9 3 


T +2ki tt, 
2T + 2k 2 7i, 
2T + 2k 3 n 


90°±cp i, 90°±9 2 , 90°±(p 3 (parallel component) 
00°± rn 1 Q0 o ±cn o QO°±cr> ^ (orthogonal corrmonenfl 


T + 2mi 7i, 
2T + 2m2 7C, 
2T + 2m 3 % 


9 u 9 2, 9 3 


2T + 2k 3 7i, 
2T + 2k 2 Tt, 
T +2ki 7i 


90°±(p 3, 90 o ±cp 2 , 90°±9 i (parallel component) 

4-m - 4-m - -4-fn i ( rvrtH r»crr»n 1 portTnoTipnt^ 

|f> 3 , 2 , \y \ I vji tllvJ^VJllCll C'WllIlJV/llV'lILy 


T + 2mi 7i, 
2T + 2m 2 7i, 
2T + 2m 3 Tt 


9 u 9 2, 9 3 


r+(2k!+l)7t, 
2T + 2k 2 7i, 
2T + 2k 3 7i 


±9 i ? ±9 2j ± 9 3 (parallel component) 

1? x 2? x 3 111 wgUl Idl l/Ulll|JUll&llLy 


T + 2mi Tt, 
2T + 2m 2 7i, 
2T + 2m 3 7i 


9 i» 9 2, 9 3 


2T + 2k 3 7i, 
2T + 2k 2 tt, 
T +(2k, +1) 7i 


90°±cp 3 , 90°±9 2 , 90°±9 1 (parallel component) 

-tm -5 ±fn s ±fr> 1 ( orthogonal cnmnnnent^ 


2T + 2m 3 7i, 

Zl ^ Zm 2 71, 

r + 2mi 7i 


9 3, 9 2, 9 i 


2T + 2k 3 tt, 

Zrl 1 ZlV 2 71, 

T +2kj 7i 


90°±cp 3 , 90°±(p 2 , 90°±(p j (parallel component) 
90 ±9 3, 90 ±9 2, 90 ±9 1 (orthogonal component) 


2T + 2m 3 71, 
2T + 2m2 Tt, 
r + 2mi 7C 


9 3, 9 2, 9 i 


r +2k! 7i, 
2T + 2k 2 7T, 
2T + 2k 3 tt 


90°±(p i, 90°±cp 2 , 90°±q> 3 (parallel component) 
±9 1, ±9 2 , ±9 3 (orthogonal component) 


2T + 2m 3 Tt, 
2T + 2m 2 tt, 
T + 2m] k 


9 3, 9 2, 9 i 


T+(2k! +1)71, 
2T + 2k 2 7i, 
2T + 2k 3 71 


±9 1, ±9 2, ±9 3 (parallel component) 

90°±9 1, 90°±9 2 , 90°±9 3 (orthogonal component) 


2T + 2m 3 7i, 
2T + 2m 2 Tt, 
r + 2m 1 7i 


9 3, 9 2, 9 i 


2T + 2k 3 7i, 
2T + 2k 2 Tt, 
r+(2ki+l)7i 


90°±9 3 , 90°±9 2? 90°±9 1 (parallel component) 
90°±9 3, 90°±9 2 , 90°±9 1 (orthogonal component) 


r+(2mi+l)7c, 
2T + 2m 2 7i, 
2T + 2m 3 7t 


9 i» 9 2, 9 3 


r + 2ki Tt, 
2T + 2k 2 7t, 
2T + 2k 3 tt 


±9 b ±9 2 , ±9 3 (parallel component) 
±9 1? ±9 2? ±9 3 (orthogonal component) 


r+(2m!+l)7c, 
2T + 2m 2 Tt, 
2T + 2m 3 7i 


9 u 9 2, 9 3 


2T + 2k 3 Tt, 
2T + 2k 2 Tt, 
T + 2ki 7i 


90°±9 3 , 90°±9 2 , 90°±9 1 (parallel component) 
±9 3 , ±9 2 , ±9 i (orthogonal component) 


r+(2m I +l)7T, 
2T + 2m 2 7i, 
2T + 2m 3 7i 


9 i» 9 2, 9 3 


r+(2k! +l)7t, 
2T + 2k 2 Tt, 
2T + 2k 3 tt 


90°±9 1, 90°±9 2 , 90°±9 3 (parallel component) 
90°±9 90°±9 2 , 90°±9 3 (orthogonal component) 
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First Stage 
Phase Delays 


First Stage 
Orientations 


Second Stage 
Phase Delays 


Second Stage 
Orientations 


r+(2mi+l)7c, 
2T + 2m 2 7i, 
2T + 2m 3 7t 


<p u 9 2, 9 3 


2r + 2k 3 7t, 
2r + 2k 2 ti, 
r +(2kj +1) ti 


90°±q> 3? 90°±9 2 , 90°±cp i (parallel component) 
±9 3, ±9 2 , ±9 i (orthogonal component) 


2r + 2m 3 7u, 
2r + 2m 2 7i, 
r+(2m!+l)7C 


9 3, <p 2, 9 i 


r + 2ki ti, 
2T + 2k 2 ti, 
2r + 2k 3 7C 


±<p b ±cp 2 , ±cp 3 (parallel component) 

90°±cp i, 90°±(p 2 , 90°±cp 3 (orthogonal component) 


2r + 2m3 7C, 
2r + 2m 2 7C, 
r+(2m 1 +l)7C 


9 3, 9 2, 9 i 


2r + 2k 3 7i, 
2r + 2k 2 n, 
T + 2kj 7C 


90°±9 3 , 90°±(p 2? 90°±cp i (parallel component) 
90 o ±cp 3 , 90°±cp 2 , 90°±(p ! (orthogonal component) 


2r + 2m 3 %, 
2r + 2m 2 7i, 
r+(2m 1 +l)7i 


9 3, 9 2, 9 i 


T+(2k! +l)7i, 
2r + 2k 2 7i, 
2r + 2k 3 7i 


90°±cp i, 90°±9 2 , 90°±9 3 (parallel component) 
±9 i, ±9 2 , ±9 3 (orthogonal component) 


2r + 2m 3 Ti, 
2r + 2m 2 7C, 
r+(2m 1 +l)7i 


9 3, 9 2, 9 i 


2r + 2k 3 7i, 
2r + 2k 2 7C, 
r+(2kj +1)ti 


90°±9 3 , 90°±9 2 , 90°±9 i (parallel component) 
90°±9 3 , 90°±9 2 , 90°±9 i (orthogonal component) 



wherein mi, m 2 , m 3 , ki, k 2 , k 3 are integers (0, ±1, ±2, . . .)• 



5. A method for mitigating dispersion, the method comprising: transmitting light 
through two stages of an interleaver, wherein each stage comprises birefringent elements having 
angular orientations and phase delays selected from the table: 

Table III 



First Stage 
Phase Delays 


First Stage 
Orientations 


Second Stage 
Phase Delays 


Second Stage 
Orientations 


r + 2mi ti, 
2r + 2m 2 ft, 
2r + 2m 3 ti 


9 u 9 2, 9 3 


r + 2k t 7T, 
2r r + 2k 2 n, 
2T' + 2k 3 7t 


90°±9 i, 90°±9 2 , 90°±9 3 (parallel component) 
90°±9 i, 90°±9 2 , 90°±9 3 (orthogonal component) 
where T - P = 21 


T + 2mi 7i, 
2r + 2m 2 ti, 
2r + 2m 3 ti 


9 i, 9 2, 9 3 


r + 2ki Ti, 
2T + 2k 2 7c, 
2F + 2k 3 7c 


±9 u ±9 2 , ±9 3 (parallel component) 
±q> l5 ±9 2 , ±9 3 (orthogonal component) 
wherer-r = (2/+l) 


T + 2mi 7C, 
2r + 2m 2 ti, 
2r + 2m 3 n 


9 u 9 2 ? 9 3 


2F + 2k 3 ti, 
2F + 2k 2 ti, 

F + 2k! 7C 


90°±9 3 , 90°±9 2 , 90°±9 i (parallel component) 
+9 3 9 +9 2 ? ± 9 i (orthogonal component) 
where r - T = 2/ 
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First Stage 
Phase Delays 


First Stage 
Orientations 


Second Stage 
Phase Delays 


Second Stage 
Orientations 


T + 2m! 7t, 
2T + 2m 2 Tt, 
2T + 2m 3 7i 


91.92,93 


2F + 2k 3 tt, 
2T + 2k 2 Tt, 
T + 2kj 7i 


90°±9 3 , 90°±cp 2 , 90°±(p i (parallel component) 
±q> 3 , ±<p 2 , ±9 i (orthogonal component) 
wherer-r = (2/+ 1) 


2T + 2m 3 7i, 
2r + 2m 2 7i, 
T + 2mi 7t 


9 3, 9 2, 9 i 


2T + 2k 3 n, 
2T + 2k 2 tt, 
T + 2k! Tt 


90°±<p 3 , 90°±(p 2 , 90°±q> i (parallel component) 
90°±cp 3 , 90°±(p 2 , 90°±cp i (orthogonal component) 
where T -V = 21 


2r + 2m 3 Tt, 
2r + 2m 2 7i ? 
r + 2mi n 


9 3, 9 2, 9 i 


2T + 2k 3 tt, 
2T + 2k 2 Tt, 
r + 2kj 7t 


90°±q> 3 , 90°±9 2 , 90°±cp i (parallel component) 
90°±cp 3 , 90°±cp 2 , 90°±(p i (orthogonal component) 
whereT-r = (2/+l) 


2T + 2m 3 Tt, 
2r + 2m 2 Tt, 
T + 2mi 7C 


9 3, 9 2, 9 i 


F + 2k! 7t, 
2T + 2k 2 Tt, 
2T + 2k 3 Tt 


90°±cp i, 90°±(p 2 , 90°±cp 3 (parallel component) 
±q> b ±cp 2 , ±9 3 (orthogonal component) 
where r - P = 21 


2T + 2m 3 Tt, 
2r + 2m 2 7i, 
r + 2mi 7i 


9 3, 9 2, 9 i 


T + 2k, 7t, 
2T + 2k 2 Tt, 
2T + 2k 3 Tt 


±q> i, ±9 2, ±9 3 (parallel component) 

90°±cp i, 90°±q> 2 , 90°±(p 3 (orthogonal component) 

wherer-F = (2/+l) 



wherein mi, m 2 , m 3 , ki, k 2 , k 3 and / are integers (0, ±1, ±2, . . ,)• 
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